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Purpose: The ideal treatment for patients presenting with bilateral anterior
cruciate ligament (ACL) deficiency remains controversial. The purpose was to
evaluate cost and functional results after one-stage bilateral ACL reconstruction
using hamstring tendon autograft.
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Methods: This prospective study evaluated the mid-term functional outcome of
7 patients (14 knees) who had undergone one-stage bilateral ACL reconstruction.
Results: The median length of hospital stay was 4 (3–5) days. The duration
of rehabilitation process in patients with bilateral ACL reconstruction was
6–8 weeks. The mean Lysholm score was 93 (90–95), IKDC score 78.7 (74.7–82.75),
and Tegner activity score level 5. The median time to return to full-time work and
to full sports was 9 weeks and 8 months respectively. 6 patients (85.7%) in the
study group returned to their pre-injury level of activity.
Conclusions: Mid-term clinical results suggested that one-stage bilateral ACL
reconstruction using hamstring tendon autograft is clinically effective. For
patients presenting with bilateral ACL-deficient knees, one-stage bilateral ACL
reconstruction is reproducible, cost effective and does not compromise functional
results.
Cite this paper as: Paul K Jose et al. Functional Outcome of Patients Who Underwent Single Stage
Bilateral Anterior Cruciate Ligament Reconstruction. Kerala Journal of Orthopaedics 2016;29(1–2):5–9.

Introduction
nterior cruciate ligament (ACL)
rupture is the most common
serious injury of the knee. Among patients presenting with ACL-deficient
knees, the incidence of bilaterality is
reported to be between 2 and 4% 1,14 .
A single mechanism of injury rarely
causes simultaneous bilateral ACL
tear. Usually unilateral injury of the
knee has occurred and later on during
further sports activity or trauma, the
contra-lateral knee injury has taken
place.

A
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Several risk factors have been
evaluated for tearing the ACL. The
highest incidence is in individuals
15–25 years old who participate in
pivoting sports. Around seventy
percent of ACL injuries occur in
noncontact situations. The risk
factors for non-contact ACL injuries
fall into four distinct categories:
environmental, anatomic, hormonal,
and biomechanical 4 . Inadequate or
compromised conditioning, experience, muscle recruitment patterns 5 ,
and proprioception 10 have been
described as partially controllable,
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trainable characteristics 9 . It has also been suggested
that an increased posterior tibial slope and narrow
notch width index increase the risk of ACL injury 13 .
Familial predisposition could be an associated factor
for the ACL tear 3 . There is a higher incidence of
ACL injury rates in women than in men participating
in the same sports 6 . With the growing participation
of women in athletics and the debilitating nature of
ACL injuries, a better understanding of mechanisms of
injury in women sustaining ACL injuries is essential.
There are many studies which strongly support
noncontact mechanisms for ACL tears in women.
Speculation on the possible aetiology of ACL injuries
in women has centred on anatomic differences, joint
laxity, hormones, and training techniques.
ACL reconstruction is a common procedure that
usually allows predictable and timely return to function for the patient. The goals of ACL reconstructions
are to decrease symptoms, improve function, and
return patients to their pre-injury level of activity.
When ACL reconstruction is indicated for both knees,
surgeons have the choice of performing staged or
simultaneous procedures. A review of the literature
revealed just a few previous reports on the results of
one-stage bilateral ACL reconstruction 7,8,11,16 .
The purpose of this prospective study was to
present our experience and clinical outcome after
one-stage bilateral ACL reconstruction.

Materials and Methods
From 2010 to 2015, 646 primary ACL reconstructions
were performed by the senior consultant at our
institution. The indication for operation was symptomatic ACL-deficient knee in patients who desired
to return to pre-injury level of activity. During this
period, 7 patients (14 knees) underwent one-stage
bilateral ACL reconstructions. Data was collected
prospectively for all patients undergoing one-stage
bilateral ACL reconstruction. All patients signed an
informed consent form. This group included seven
men with a median age of 30 (27–36) years who
had symptomatic instability in both knees because
of bilateral ACL tears. All of them had bilateral
chronic ACL deficient knees, meaning that they had
experienced at least one additional giving-way episode
of the knee after the initial injury. The median time
from initial injury to surgery was 24 (11–35) months. In
all patients, a unilateral injury of the knee had occurred
and later on during further sports activity contralateral
knee injury had taken place.
All patients in both groups underwent a period of
preoperative rehabilitation to eliminate effusion, regain
full motion, and develop good leg control and a normal
gait pattern before surgery. The patients were also
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informed about the operation and the post-operative
rehabilitation and its goals.
The operating room set-up included the use of
two exclusion arthroscopy drapes, one-camera stack
system, and a single set of reconstruction instruments
to allow one-stage bilateral surgery by one surgical
team. Both knees were prepared and draped separately.
An arthroscopy was performed on the first knee to
evaluate and treat any meniscal tears following with
ACL reconstruction, after which the tourniquet was
released, and the knee was wrapped with an elastic
bandage. Then, an arthroscopy and ACL reconstruction
were performed on the other leg. The choice of graft
was based on the standard technique performed by
the senior surgeon, which was quadrupled semitendinosus graft.
All patients underwent the same post-operative rehabilitation programme 12 . First 2–3 weeks, full weight
bearing without use of crutches was recommended
30 degree of knee flexion was allowed in the first week
and gradually increased to 120 degree over a period of
6 weeks. Patients were advised to wear braces while
weight bearing during this period. Proprioceptive
exercises were started from the very first day of
rehabilitation. The post operative rehabilitation was
concluded once the knee achieved full ROM, not
swollen and after they were comfortable with their
day to day activities (9 weeks). The patients whose job
activities included light functional activities could at
that time return to work, while sports active patients
began with the sports rehabilitation programme.
Patients returned for regular follow-up visits at
2 and 6 weeks and 3 and 6 months after surgery.
For research purposes and mid-term follow-up data,
patients were asked to return for evaluation every year
after surgery. At 1 year follow up patients were asked
to fill up the Lyshom, IKDC, and Tegner knee scoring
questionnaire. An additional subjective questionnaire
was used to determine when patients returned to
full-time work, to low-level sports activities, and to
full sports activity. At final follow-up, clinical ligament
testing by means of the Lachman test, anterior drawer
test, and pivot-shift test, with side-to-side differences
recorded. Preoperative total AP laxity of the involved
knee has been compared with post-operative total
AP laxity measured at follow-ups. Intraoperative and
post-operative complications such as wound complications, graft failures, arthrofibrosis, and unexpected
inpatient stay were also tabulated.

Results
Mid-term follow-up (average 12 months) after surgery
was obtained for all 7 patients (14 knees). The Lyshom
score, IKDC score, and Tegner activity score were
calculated at final follow up and compared with pre
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Figure 1. In our study, the time gap between the two
injuries was found to be significantly lower in older patients
compared to younger patients.

Figure 2. Maximum number of patients (4) in our
study sustained their second injury within a period of
6–12 months.

Figure 3. Time gap between the two injuries and the
Lysholm and IKDC scores in final follow up did not show
any significant correlation.

Figure 4. Maximum number of patients (5) in our study
belonged to 30–35 age group.

surgery scores. The median length of hospital stay was
4 (3–5) days. The duration of rehabilitation process
in patients with bilateral ACL reconstruction was
6–8 weeks. The mean Lysholm score was 93 (90–95),
IKDC score 78.7 (74.7–82.75), and Tegner activity score
level 5. The median time to return to full-time work and
to full sports was 9 weeks and 8 months respectively. 6
patients (85.7%) in the study group returned to their
pre-injury level of activity.
On final follow up, no patients had ACL laxity as
evidenced by a negative anterior drawer, lachman and
pivot shift test.

Discussion
The most important finding of the present study
is that simultaneous bilateral ACL reconstruction is
a clinical and cost effective treatment for patients
presenting with symptomatic bilateral ACL deficiency.
None of the patients in this study had suffered any
serious complication. Despite the otherwise abundant
literature regarding ACL reconstruction there is very
Kerala Journal of Orthopaedics

Figure 5. Age-wise return to work time.
little information regarding strategies for patients with
bilateral ACL-deficient knees.
The incidence of bilaterality for ACL ruptures
is reported to be between 2 and 4% 1,14 . In spite
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Table 1. Relation between age and time of second injury.
Age
<30
30–35
>35

Time between the two injuries (months)
24
18, 9, 12, 12, 16
8

Mean time gap
24
13.4
8

Table 2. Return to work, sports, scores.
Time gap (months)
6–12
12–18
>18

Number
4
2
1

Return to work (weeks)
8.5
6
6

Return to sports (months)
9.75
9
8

Lysholm
92
94.25
94.5

IKDC
77.7
79.31
81.58

Table 3. Age based return to work/sports, scores.
Age
<30
30–35
>35

Number
1
5
1

Return to work (weeks)
6
7.2
10

Return to sports (months)
8
9.4
10

Lysholm
94.5
93.3
92

IKDC
81.58
78.83
75.29

Figure 6. The younger age group was found to return to
physical activities (work and sports) earlier.
of reports on simultaneous bilateral ACL ruptures
in the literature 11,16 , the vast majority of patients
presenting with bilateral ACL-deficient knees sustain
non-simultaneous bilateral ruptures 14 . The short term
follow up shows good outcome for single stage bilateral
ACL reconstruction. These results indicate that there
might be an advantage to performing simultaneous
ACL reconstructions to stage procedures, which would
involve two operations and rehabilitation programmes.
Post operative hospital stay for the patients were on an
average 3 days.
The main limitation of our study is the small
number of patients who underwent one-stage bilateral
ACL reconstruction. Low incidence of bilaterality for
ACL ruptures is the reason why we did not present
Kerala Journal of Orthopaedics

Figure 7. The Lysholm and IKDC scores were better for
younger age group.
more patients. In order to obtain more reliable results,
a multicentre study should be made in the future.
The results of our study indicate that there might be
an advantage to performing one-stage bilateral ACL
reconstruction as opposed to staged procedures, which
would involve two operations and two rehabilitation
programmes. Economic aspects play a significant
role in health care delivery. In addition to lower
costs, only one period of work-leave and one period
of rehabilitation are needed, which results in less
disruption to the lives of the patients and caregivers.
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Conclusion

7.

One-stage bilateral ACL reconstruction with hamstring
tendon autograft is clinically effective. Based on this
small series, there is no evidence that simultaneous
bilateral ACL reconstruction is associated with any
increased complication risks. For patients presenting
with symptomatic bilateral ACL-deficient knees, onestage bilateral ACL reconstruction is reproducible, cost
effective and does not compromise functional results.
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